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SECTION 


Radiation Surveillance Network 


Division of Radiological Health, Public Health Service 


The Public Health Service Radiation Surveil- 
lance Network was established in 1956 in co- 
operation with the Atomic Energy Commission 
to provide a means of promptly determining in- 
creases in levels of radioactivity in air and pre- 
cipitation due to fallout from nuclear weapons 
tests. Prior to September 1961, it consisted of 
15 stations at urban locations operated by State 
and local health department personnel, except 
for 2 stations which were operated by Public 
Health Service personnel. Following the Sep- 
tember 1961 resumption of nuclear weapons 
testing by the U.S.S.R., the network was ex- 
panded over a period of a few months to 64 
stations (see figure 1). 

Measurements of gross beta radioactivity in 
air at ground level are taken because they pro- 
vide one of the earliest and most sensitive in- 
dications of increases of activity in the environ- 
ment and thus act as an “alert” system. A 
direct evaluation of biological hazards is not 
possible from these data alone. 

Daily air samples are coijlected continuously 
by a high volume air sampler with a carbon- 
loaded cellulose dust filter. In addition to the 
particulates retained on the filter, some gaseous 
fission products are adsorbed by the carbon. 
Field measurements with a _ portable 
meter 


survey 
enable the operator to estimate the 
amount of beta activity of particulates in air 
at the station five hours after collection by com- 
parison with a known radioactive source. The 
filters are then forwarded to the central labora- 
tory of the Radiation Surveillance Network in 


I.— AIR 


Washington, D. C., for a more refined measure- 
ment using a thin-window proportional counter. 
Table 1 presents the monthly summary report 
of fission product gross beta concentrations in 
surface air during December 1961. 

Continuous precipitation samples are taken 
at each station over daily sampling periods, 
using locally-made funnels having collection 
One-half liter of 
the collected precipitation is evaporated to dry- 
ness, and the residue is forwarded to the lab- 
oratory to be counted by the same method used 
for analyzing the air samples. 

The results in tables 2 and 3 are the monthly 


areas of 0.4 square meter. 


summations of the daily precipitation (mm) 
and the associated gross beta activity (uuc/m*) 
for October and November 1961. Overall aver- 
age gross beta concentrations in vuc/liter for 
each month’s total precipitation may be calcu- 
lated directly from the data, which yield the 
dimensionally desired results when activities 
are divided by the appropriate precipitation 
totals, i.e., 
Average concentration (uuc/liter) 
Activity (uuc/m?*) 
Total precipitation (mm) 
When the activity of a given daily sampl 
was too low for reliable measurement, an ac- 
tivity representing the minimum level of de- 
tection was included in the monthly summation. 
In the event that the sum of such values 
greater than one-tenth of the total gross beta 
activity for the month, the monthly activity is 


reported with a “less than” (<) sign. 
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FIGURE 1.—RADIATION SURVEILLANCE NETWORK SAMPLING STATIONS 
TABLE 1 RADIOACTIVITY OF PARTICULATES IN AIR, GROSS BETA DETERMINATIONS, 
DECEMBER 1961 
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Total 
precipitation 


State (millimeters 

Alaska 53.1 153,000 
Alaska 27.3 92,400 
Alaska 403 .0 1,110,000 
Alaska . 

Arkansas 3.22 6,100 
California 2.04 

Colorado 5.17 54,700 
Connecticut M.A 43,100 
- €.. 61.6 208 , 000 
Florida 28.4 <9,100 
Hawaii 50.7 <22,400 
Idaho 5a 3 307 .000 
Illinois 71.2 237 , 000 
Indiana 25.1 53, 200 
Iowa 73.4 75.100 
Kansas ll 69 , 800 
Louisiana 127.1 236, 000 
Massachusetts 57.2 128 ,000 
Michigan 55.0 111,000 
Minnesota v2.0 173,000 
Mississippi 103.0 <36, 200 
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GROSS BETA RADIOACTIVITY IN PRECIPITATION 
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Sta iocation 
i ota Activity 
precipitation Muc/t 
Stat nillimeters 
laska , 
Alaska 10.2 
Alaska 
Alask 
Alaska 8. 62 97,700 
Alaska 219.0 ORS 000 
Alaska 
Alaska 
Alaska 
Alaska 
Arizon 
Arkansas 243.1 168.000 
California 102.3 226. 000 
California 67.6 2238 000 
Colorado 18.6 39,000 
Connecticut 73.2 212 000 
D. ¢ 46.9 109.000 
Florida 27.8 35 , OOK 
Creorgia 51.4 RO. 300 
Hawaii OR 1) RR ROO 
Idaho 24. 294 000 
[llinoi 3.9 
Indiana 77 134.000 
Iowa 143.7 294 000 
Kansas 58 215,000 
Kentucky 
Louisiana 179.1 < 149.000 
Maryland 
Massachusetts f 5 268 000 
Michigan 90.5 169,000 
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Surface Air Radon. Thoron. and Fission Product 
Gross Beta Concentrations at Cincinnati, Ohio 


Robert A. 


The determination of natural 
radiation in our atmosphere is useful because 
the exposure levels from natural radiation can 
be used as a base for comparative evaluations 
of exposures from artificially produced radio- 
nuclides. Natural radioactivity in surface air 
is attributed to a number of unstable nuclides 
other than those produced by man. The earth’s 
crust contains trace amounts of uranium and 


background 


thorium that occur naturally and which decay 
through a series of their daughter products. 
These decay products of uranium and thorium 
are introduced into surface air through their 
rare gas daughters, (radon—222) and 
thoron (radon—220), which in turn continue to 
decay through the uranium and thorium series, 


radon 


The radon and thoron content of 
air depends on the escape of these rare radio- 
from Concentrations 
depend on prevailing atmospheric conditions 
such ambient temperature, humidity, and 
pressure, and on soil conditions such 


respectively. 


active gases the earth. 
as 
as mois- 
ture, porosity, and temperatur 


Taft Sanitary Engineering Center, Public Health Service 


Most of the natural radioactivity in surface 
air is due to radon (Rn***) and its daughters. 
Thoron (Rn**’) and its daughters contribute 
much less because of thoron’s short half-life 
and hence, a lower diffusion rate from the soil. 

Radiological Health Research Activities, Re- 
search Branch, Division of Radiological Health, 
Public Health Service, performs a continuous 
daily sampling program for radon (Rn**), 
thoron (Rn**°), and gross beta fission product 
concentrations in surface air at Cincinnati, 
Ohio. The gross beta activity of atmospheric 
particulates, when measured several days after 
sample collection, is principally due to arti- 
ficially produced radionuclides. 
determined 
from alpha measurements made immediately 
after the sampling period (24 to 72 hours) has 


Radon-—222 concentrations are 


ceased. Radon-—222 (a.m.) concentrations have 
been corrected for any radon—220 daughter in- 
terferences. Radon—222 (p.m.) concentrations 


are derived from alpha measurements made in 


TABLI SURFACE AIR RADON (Kn???), THORON (Rn?®), AND FISSION PRODUCT GROSS BETA 
CONCENTRATIONS AT CINCINNATI, OHI NOVEMBER DECEMBER 1, 1961 
( 
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TaBLE 2.—SURFACE AIR RADON 


tn???) , 


the afternoon (3 p.m.) approximately 7 hours 
after the new sampling period has begun. 
These values are from the same filters that are 
counted at 8 a.m. the following day. 
»99 


Radon— 
(p.m.) concentrations are uncorrected for 
radon—220 daughter interferences. Ra- 
concentrations are determined from 
alpha measurements made on the sample used 
the corrected radon—222 (a.m.) 
1trations, but are counted 7 hours after 
Reported 


any 


don—220 


to evaluate 
conce} 
ceased. 


period has 


THORON 
CONCENTRATIONS AT CINCINNATI, OHIO 


Rn”? 


AND FISSION 
DECEMBER 


PRODUCT GROSS BETA 


29, 1961 


~! 
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values are corrected to the time of 
the filter. 


The data are now computed by an 


removal of 


electronic 
data processing system which is programmed 
for thirteen four-week 
year. The data for the periods November 6 
December 1, 1961, and December 4—December 
29, 1961, appear in tables 1 and 2 respective! 

REFERENCE 

Setter, L. R. and G. I. Coats “The Det 
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Radioactivity Measurements In Surface Air 


U.S. Naval Research Laboratory 


Radioactivity measurements of surface air 
samples collected at various sites near the 80th 
Meridian (West) have been made since 1956. 
Sampling locations are shown by figure 1. This 
program is operated by the U.S. Naval Re- 
search Laboratory (NRL) with the coopera- 
tion of interested agencies of the United States, 


Ecuador, Peru, Bolivia, and Chile 
which have made the actual sample coll 
and forwarded them to NRL for analy 


tial financial support of this program is pro- 


Canada, 


sis. Par- 
vided by the Division of Biology and Medicine, 
U.S. Atomic Energy Commission. 


The sampling procedure involves drawin; 
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FIGURE 2.—PROFILE OF BETA ACTIVITY, AVER- 
AGE MEASUREMENTS OF SURFACE AIR 
AT STATIONS NEAR THE 80TH MERIDIAN 

(WEST), OCTOBER AND NOVEMBER 1961 


continuously at a rate of approximately 1200 
cubic meters per day through high efficiency 
filters 8 inches in diameter, using positive dis- 
placement blowers. Due to the decrease of 
radioactivity levels during 1960 and 1961, it 
became necessary to change the sampling period 
from a daily to a weekly basis at most stations. 
After the sample is removed, it is forwarded 
immediately to NRL for assay of gross beta 
activity two weeks after collection. 

The daily records of fission product beta ac- 
tivity during the months indicated are pre- 
sented in tables 1 and 2; and the radioactivity 
profiles along the 80th Meridian (West) for the 


IN SURFACE AIR, OCTOBER 1961 


Mira- 
uaya flores Mauna Wash- Mooso- Thule San 
quil Panama Loa Miami, ington, nee Green- Juan, 
uador Canal Hawaii Florida D. C. Ontario land Pr. 
Zone Canada 
0.02 0.05 0.37 5.86 11.4 3.54 9.30 0.16 
0.02 0.05 0.37 5.86 11.4 1.23 9.30 0.16 
0.02 ll 7.40 10.6 6.71 2.44 0.16 
0.02 ll 7.40 10.6 11.3 2.44 | 0.16 
0.02 11 7.40 10. 2.44 
0.02 1] 7.40 10.¢ 6.04 2.44 
0.02 0.11 7.40 10.¢ 6.04 2.44 
0.02 ll - 7.40 10. 6.04 2.44 
0.02 11 7.40 10.6 6.04 2.44 ‘ 
0.03 ). 08 12 7.79 04 2.43 0.35 
0.03 0.0 3.12 7.79 8.00 2.43 0.35 
0.03 3.12 7.79 6.13 2.43 0.3 
0.03 1.69 3.12 7.79 1.18 2.43 | 0.35 
0.03 0.0 1.69 3.12 7.79 4.86 2.43 0.35 
0.03 0.0 1.469 3.12 7.79 9.51 2.43 0.35 
0.03 0.4 1.69 3.12 7.79 5.75 2.43 0.35 
0.03 0.12 0.44 11.1 9.41 5.75 2.43 | 1.03 
0.03 0.12 0.44 11.1 9.41 2.27 3.21 1.03 
0.03 0.12 0.44 11.1 ».41 3.52 3.21 1.03 
0.03 0.12 ).44 11.1 9.41 3.84 3.21 1.03 
0.03 0.12 0.44 11.1 9.41 6.62 3.21 1.03 
0.03 0.12 0.44 11.1 9.41 8.35 3.21 1.03 
0.03 0.12 0.44 11.1 9.41 10.9 3.21 1.03 
0.03 0.15 1.57 20 9.50 11.2 3.21 1.29 
0.03 0.15 1.57 20 9. 50 11.6 4.12 1.29 
0.03 0.15 1.57 20 ).50 6.01 4.12 1.29 
0.03 0.15 1.57 20 ). 50 1.90 4.12 1.29 
0.03 0.15 1.57 2 ». 50 2.60 4.12 1.29 
0.03 0.15 1.57 20 1.50 4.36 4.12 1.29 
0.03 0.15 1.57 ». 20 ) SO 4.25 4.12 1.29 
0.03 0). 25 5.04 50 7.48 16.3 1.17 
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same months are shown in figure 2. This fig- 
ure illustrates the data plotted in semilogarith- 
mic coordinates. The abscissa is expressed in 
micromicrocuries per cubic meter of surface 
air. 

A summary of the radiochemical analyses of 
monthly composite air-filter collections made 
during 1960 is presented in table 3 in puc/m* 
of standard air.‘ All activities (except gross 


81 


beta) are corrected for decay to the midpoint 
of the month listed. Unless otherwise indi- 
cated, the counting errors were less than 1 


percent at the 68.3 percent confidence level (c). 


1 Lockhart, Jr., L. B., R. L. Pattersor Jy \ W 
Saunders, Jr., and R. W. Black, “Fi n Product 
Radioactivity in the Air Along tl 80th M lian 

Vg ) luri 1960 NR] Repe {) 











SECTION I1.—FOOD, OTHER THAN MILK 


Tri-City Diet Study’ 


Joseph Rivera 
Health and Safety Laboratory, U.S. Atomic Energy 


Approximately every three months since May 
1960, estimates of the strontium—90 content of 
average diets for individuals living in New 
York City, San Francisco, and Chicago have 
been made by the Health and Safety Labora- 
tory. Results obtained from analyses of foods 
purchased in the first four samplings have been 
reported in Quarterly Summary Reports, 
HASL-105, 111, 113, and 115 and presented in 
the April, June, October, and December 1961 
Radiological Health Data. 

Selected foods, representing 19 food cate- 
gories, are purchased at each of these three 
cities about every three months and are ana- 
lyzed for strontium-90 and stable calcium. 
Using data from the U.S. Department of Agri- 
culture, ‘Household Food Survey of 1955,” the 
annual consumption by an individual can be 
grouped into the same 19 food categories. The 
annual dietary intake of strontium-90 and 
calcium can then he estimated by summing the 
contributions from each category. Some food 
types are assumed to be representative of larger 
food categories, such as liquid milk for dairy 
products in general. Hence, in the tables that 
follow, the values shown for food consumption 
may not be directly related to the original data 
in the source document. Further details of the 
food purchase plan for this study were pre- 
sented in HASL-90. 


‘Data from Quarterly Summary Report, HASL-117, 
December 30, 1961. 


Commission 


Results obtained from the fifth sampling of 
foods are presented in table 1. Table 2 pre- 
sents a summary of the annual intake of 
strontium-90 from all five samplings. The 
data in these tables show no significant changes 
in the relative contributions of the various 
foods to the total intake, or in the total intake 
of strontium-90 since the fourth sampling. 
Contributions of strontium—90 from tap water 
are not included in these tables, but measure- 
ments during 1960 and 1961 indicate the con- 
tribution would be in the range of 100 to 200 
uwue Sr°° per year. It is assumed in making this 
estimate that the average daily intake of tap 
water is 1.2 liters. 

Using the totals given in table 1, the follow- 
ing average concentrations in pyc Sr*°/gm Ca 
may be calculated for the annual intake: New 
York, 11.0; Chicago, 5.7; San Francisco, 2.9. 
This calculation was based on calcium data ob- 
tained from the first two sampling periods. 
Despite the fact that there is some variability 
in the results obtained from analyses of indi- 
vidual food categories, the total intake of cal- 
cium was calculated to be 383 grams per person 
with a standard deviation of less than 5 per- 
cent. Because of the relative constancy of the 
average annual intake of calcium due to its 
strong dependence on the relatively constant 
calcium content of milk, analyses of food cate- 
gories, other than milk, for calcium were dis- 
continued after the second sampling. 











TaBLE 1.—STRONTIUM-90 LEVELS OF DIET—FIFTH SAMPLING 


Annual 











New York Cit Chicago un | 
consumption May 1961 July 1961 " 
Food type 
kg yr ppuc/kg Myc, yt uMuc/ Kg ppic/ yt uuc/ Kg pi 
Whole grain products. ; aR a OT ll 7.8 St 7.9 87 l 
Refined grain products_.........-- . 37 10.3 381 6.2 229 2.1 
Refined grain flour_-_-_- nae ‘ ies _ 43 5.4 232 6.0 258 2.8 121 
OEE pice beceea ; 221 8.9 1967 4.5 re) 1.9 42 
0 a oa F . 45 1.4 63 0.9 l l 7 
Macaroni__-_- ad aa senailiae ‘ , 3 3.5 ll 3.7 ll 3 
es ee 3 16.7 50 15.2 At 7 2 
Vegetables, canned_.._.........-- 20 3.1 62 4.0 S() 1.7 
Vegetables, fresh.............- 43 11.4 490 2.4 ] 1.1 i 
Vegetables, root : = ‘ : : 17 25.2 428 3.1 53 2.2 \ 
Prue, COBROG....<.occuos-- 26 1.0 2t 0.9 23 
0 ee 19 2.3 44 2.2 42 \ 
Fruit, fresh 68 4.1 279 0.7 1s 2 s 
=a ‘ 3 1.2 4 1.4 4 l 
Eggs- , en 16 nae 27 2.2 { 
, SO ee 8 0.6 § 0.4 7 
Fish, shell.- l 0.8 l 0.5 l 
Meat. .-.-- 73 0.6 44 ).8 8 4 
Poultry --- 17 0.8 14 3.8 8 
Total annual intake 4214 2182 2 
TABLE 2.—SUMMARY OF STRONTIUM-90 ANNUAL INTAKE 
ppc ear] 
San Francisco ( £ ‘ 
Food type 
March Aug Jan Mar June May Sept Ni April i] M J Fé M 
1960 1960 1961 1961 1961 1960 10¢ 19H 1961 1961 100K Lut ] 
Whole grain products. - 32 12 1 138 6 219 180 168 R3 s On 
Refined grain products 95 167 144 242 79 48 337 ISS 8 229 552 . 
Refined grain flour-. 156 172 86 2 120 4s 340 2 l 258 447 } 
Milk, liquid 928 $20 398 464 2 1348 2138 1392 l 19 210 2 
Potatoes 198 27 166 Lat 131 12t os 1SY 4] 44 : ¥ 
Macaroni ll 12 4 10 ) 2u 23 ] 12 1] 22 ' ; l 
Beans, dried 19 11 13 } 2 22 48 61 iT 1 
Vegetables, canned. 7 lt 24 lf 5] 4 108 ( 132 a S4 s 
Vegetables, fresh s 12 SH 103 47 474 237 271 41 l 237 S 
Vegetables, root Ys 12 4s 61 46 116 S 5 5 n : 
Fruit, canned 37 $ 91 25 33 49 23 2 29 23 i) s ? 
Fruit, juices 45 8 49 38 30 67 38 f 42 9 
Fruit, fresh 4 68 122 157 $1 40s 109 279 279 is 2 2 
Rice _. § 6 3 5 $ } 4 7 
Eggs 47 37 7 33 22 51 3 22 2¢ 17 
Fish, fresh 2 2 2 2 6 s l ya 2 2 
0) Ee l ] l j 3 l l l 4 2 
Ee 139 37 44 21 4§ 73 73 +4 23 s 
Poultry 13 4 $f ll 13 22 44 1s ( 
Total annual intake - - - -- 2007 1349 1378 1482 1129 4074 2991 3012 349 2182 437¢ 47K 2 
* Estimated from N nber 1960 sampling. 


































Milk Monitoring Program 


Division of Radiological Health, Public Health Service 


\lilk monitoring has been conducted by the 
Public Health Service since early 1957, when 
the first program was established to develop 
suitable sampling methods and radiochemical! 
analytical proficiencies. Raw milk was initially 
selected for investigation. During this pro- 
gram, it became evident that a broader sam- 
pling program was necessary—one more dli- 
rectly related to the milk consumed by the 
population. The result was the initiation, in 
the first quarter of 1960, of a pasteurized milk 
sampling program designed to provide data 
representative of the milk consumed in selected 
municipalities. Both programs were operated 
concurrently until June 1961 to permit com- 
parison of the differences between the earlier, 
limited, milkshed sampling results and those of 
the new program. 

Raw milk sampling results reported for June 
1961 in the November 1961 Radiological Health 
Data were the last regular publication of such 
data. A summary discussion of the raw milk 
sampling program in the December 1961 Radio- 
logical Health Data presented the gross rela- 
tionship between fallout and the occurrence of 
fission products in milk determined from this 

Surveillance of pasteurized milk is currently 
conducted at 61 stations (shown in figure 1) 
with the cooperation of State and local milk 


PHS Southeastern and Southwestern Radio- 


SECTION Ifl.—MILK 


logical Health Laboratories for analysis. The 
former analyzes samples from the 31 states 
generally east of the Mississippi River, and the 
latter analyzes samples from the western states. 
Publication of data follows about four months 
after sample collection because of time re- 
quired for shipment, processing, decay-product 
buildup, data compilation, and publication pro- 
cedures. 

The current program emphasizes (1) meas- 
urement of the levels of radioactivity of sam- 
ples of pasteurized milk consumed by the pub- 
lic in various regions of the country, and (2) 
provision of at least one sampling point within 
virtually all states and additional points when 
indicated by widely varying conditions of the 
milk supply or the need to cover large popula- 
tion groups. Each sample is composited in 
proportion to the volume of milk sold by those 
plants supplying not less than 90 percent of a 
city’s milk supply. Prior to September 15, 
1961, this composite sample was taken from 
one day’s sales per month and was as repre- 
sentative of a community’s total supply as could 
be achieved under practical conditions. Since 
September 15. the sampling schedule has been 
accelerated. 

During the second week in September, when 
increased levels of gross beta radioactivity in 
air were reported by the Radiation Surveillance 
Network, the frequency of milk sampling was 
accelerated at selected stations. Daily sam- 
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FIGURE 1. 


pling of pasteurized milk, with analyses for 
iodine—-131 content, was initiated on September 
19, 1961, at six selected stations. 

lodine—131, cesium—137, and barium—140 are 
determined by gamma scintillation spectros- 
copy, while strontium-89 and strontium—90 
are determined following radiochemical separa- 
tion. The cesium—-137 and barium-—-140 data 
were determined on most of the milk samples 
obtained for iodine—131 analyses by the South- 
western Radiological Health Laboratory. The 
minimum level of detection for strontium—89 
is 5 puc/liter, and for barium—140 and iodine- 
131, 10 pyc/liter. 

Table 1 presents a summary of all available 
analyses. The numbers in parentheses indicate 
the number of samples involved in each aver- 
age, and are a guide to the reliability of the 
average for the month. When a radionuclide 
was not detectable, one-half the minimum level 
of detection was used for averaging. 

The sampling schedule in effect during most 
of October 1961 was presented in the January 
1962 Radiological Health Data. With the con- 
clusion of the Soviet Union’s 1961 series of 


PASTEURIZED MILK 


&5 


AREA SAMPLING STATIONS 


atmospheric tests, the iodine-131 levels are 
more predictable and it becomes necessary for 
the analytical program to shift to other radio- 
nuclides. This need is emphasized by the fact 
that the analytical procedures become more 
difficult as the levels of activity become lower 
and the longer lived nuclides increase in rela- 
tive importance. Therefore, beginning in De- 
cember 1961, the following sampling schedule 
became effective: 

1. Six daily sampling stations (St. Louis, 
Seattle, New York, Chicago, Boston, and New 
Orleans) to be maintained so that the pattern 
of normal decline in iodine—131 content of milk 
at these points may be carefully studied. 

2. Any station in the program, not included 
in the daily sampling schedule where the 
iodine-131 level exceeds 100 uuc/liter at the 
time of sampling, to be placed on a two samples 
per week schedule until this concentration 
drops and remains below 100 for two consecu- 
tive weeks. 

3. All other sampling stations to be placed 
on a weekly sampling schedule. 

1. A full analysis to be completed on a weekly 
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TapiE 1—RADIOACTIVITY IN MILK—PASTEURIZI 
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iodine-131). For those stations where 
samples: are collected more often than once a 
week, the laboratories will composite for the 
weekly analytical schedule as above, except for 
those radionuclides immediately determined by 
gamma scan on each sample as received. 


and 





2D MILK AREA SAMPLING STATIONS 


Calciun 
Area rrams/ liter Strontium-89 Strontium-90 Iodine-13] Cesium-137 Barium-14 
rhir« Mo Third Monthly rhird Monthly Third Monthly Third Mo Third Monthly 
( te quarte av € quarter average quarter average quarter average quarter average quarter average 
M \ °c NA ee l NA l l NA 7 NA 30) l NA l NA 10 l 
A lask 1.33 ("1.3 . 105 (4 7 4 30 ) 10 l 10 
Ariz 1.04 1.{ l . | 4 } 60 $ 10 10 ; 
I I . Ark 1.2] 1.1 2 ‘ 2 lt 1 2 120 2 i ‘ l 30 2 
to Calif 1. * t 10 (6 § 5 10 20 (15 ) 10 (12 <10 <10 (15 
I vi ( f 1.06 1.1 l 5 Q 4 $3 20 2 lt l 2 10 2 
Ly { 1.{ 1.08 (4 ] 4 5 f ; 20 90 (17 10 15 (1¢ 10 2u (if 
Ha Co 1.1 ca 2 30 (2 s 10 (2 60 3 15 10 l - 0 ©@ 
W De] 1.18 1.17 (2 + 2 10 15 (2 60 3 15 <5 l 30 2 
W 1), { 1.14 1. if 7 8 (5 y- 60 (25 10 ] 10 ) 
I ‘ la 1,24 l } 15 (3 20 40 0 85 7 ] <10 0 
At ta Ga 1.2 1.20 (4 20 (4 ] 12 (4 ) 80 (22 15 NA <10 i 4 
I l I 1. Of 1.04 (1 l t (1 20 3 10 2 5 l 
| Id aa 1.11 l f & 140 5 5 l 20 
] 1.14 1.18 (4 ] ' 9 (4 IO (22 15 \ 10 oO : 
I ve l 1.18 | 1.22 (2 x) (2 f 7 (2 70 (2 10 10 (2 
! Vioing J 1.04 1.08 6 7 15 290 3 10 l 40) 3 
V ta kK 1.08 1.08 (4 Jf 4 ll ll (4 130 (22 5 ] 18 a 18 
I Ville K} 1.15 1.18 (2 l 2 j ll (2 ” 3 l 2 2 
Or | 1.28 1.27 40 (5 13 15 30) 80 (22 25 15 10 () 
I nd M 1.19 1.22 10 120 G1 y lil Gd 120 2 30 10 l 10 70 l 
ore Md .. 2 1.1¢ 9 30 (2 10 8 (2 70 2 15 ’ l 20 9 
I ) Ma heae 1.18 (2 120 (2 10 12 (2 130 3 30 2v l A) 2 
D> M t 1.18 (2 oO) (2 6 7 (2 210 2 5 < l ) 2 
( i | M 1.18 1.18 (2 75 (2 7 7 (2 90 2 5 < l 40 2 
\ i 1.07 l l 170 (1 ) 7 @ 340 2 15 2 2 | 2 
k I Dal 1.28 (1 § 40 (5 12 12 iM) 90 (21 15 10 l <10 $0 
I " ila M NA 1.27 (5 NA 30) NA 14 (5 70 100 (22 NA <6 NA 4) 
} City 1.04 7 85 (1 9 7 (1 150 (5 5 15 (2 20 (2 
I l A 1.07 1.07 ) 30 (¢ 8 l 60 160 (25 10 15 G18 <10 10 (18 
" \ 1.{ ] 15 (1 7 13 (1 160 2 15 25 2 2U 2 
2) i \ 1.13 1.f 125 (4 s ] t 200 (19 10 15 (14 si 14 
M ‘ \ 1.1 1.2 2 1) (2 12 (2 — 100 ; 40 $0 l A) 2 
I ) N 1.14 2 40 (2 S 8 (2 90 2 l <5 l 20 2 
Albuquerq N.M 1.09 | 1.02 <5 (1 10 (1 = 30 (2 D 10 (2 <i 2 
Buffalo N. ¥ 1.13 ] 2 45 (2 7 ll (@ 100 3 10 < ] 30 2 
New York N. ¥ 1.13 | 1.13 50 (5 ) 8 0 100 (25 15 < l 10 49 (5 
Si N. ¥ Rg 1.17 (2 90 (2 6 8 (2 - 140 3 10 ] l 70 2 
C} { 1.22 1.26 (2 30 (2 12 9 (2 0 10 l 10 2) 
Mi N. D 1.04 1.08 (1 1 7 12 Gl 20 140 1 10 l l < <10 l 
( at Ohio 1.20 1.22 (2 2 2 “ 6 (2 100 2 <5 l x (2 
( nd O 1.17 1.20 (2 4) (2 7 7@Q@ = 100 2 5 l 0) (2 
Ok na ( Ok 1.19 | 1.14 (2 30 (2 6 6 (2 90 (2 ) 20 l - 10 (2 
Pe und ( 1.10 1.11 G 5 @1 ll 12 ( nO © 20) 25 2 10 (@ 
I ly ‘ I 1.18 | 1.22 (2 35 (2 8 7 (2 R80 2 15 l 10 2 
P h Pa 1.15 1.16 (2 65 (2 11 9 (2 90 3 10 l MH 
J P. R 1.17 1.22 (2 10 (2 4 7 @ 20 2 10 l 2U 2 
Provik R. I 1.15) 1 2 60 (2 12 10 (2 80 } 30 ] l 40 (2 
{ t S. 1.22 | 1.23 (5 15 (5 1] li 30 60 (23 30 15 l <10 20 (5 
Chattano le! 1.28 1.22 _ 25 (1 12 l l 80 (2 15 I I 0 l 
Mi h lent 1.23 | 1.24 (2 30 (2 12 7 @ 160 (2 5 5 l ) @ 
Au Lex 1.2 1.17 (4 10 (4 2 4 (4 10 30 (31 <5 NA <10 20 (4) 
Da x 1.17 1.23 (1 20 6 8 (1 10 40 l 10 NA <10 20 l 
Salt Lake (¢ { 1.16} 1.11 2 i } 4 50 120 (22 10 15 (17 10 2 17 
Bu ton 1.14 | 1.18 (2 5D (2 s 8 (2 100 15 20 l ) © 
Nor b Va 1.22 1.24 (2 85 (2 y S (2 80) 3 10 < l - 1) 3 
Se Wa 1.06 | 1.1 + 10 75 (6 ll 15 (¢ <10 120 (25 15 ‘ 2 10 » (20 
Spoka W 1.04 1.18 10 y 6 (1 - 120 3 20 25 - 10 3 
Charl I Ww. V 1.17 | 1.17 (2 70 (2 1] 8 (2 60 3 10 ] -- x (2 
Milwa ( W ae 8 Bane 40 (5 5 y 150 (31) 10 10 l - 40 5 
I i Wy 1.04 1.08 (1 <5 (1 7 8 (1 40 (3 l 20 (3 
vetw kK 
verage™ 1.14 | 1.1 } 40 s ) 30 100 1 ’ <10 30 
Number i irentheses indicates total number of analyses reported during October. 
j Dash indicates that the average concentration during the third quarter was reported to be less than the level of detection. The minimum level of detection 
| for Sr* is 5 uuc/liter, and for Ba“° and ['*!, 10 wc/liter. The samples were collected prior to the effect of Russian nuclear wea} testin 
\ , NA indicates no analysis made. 
| 1 Stations with dashes not included in network averages. 
| 
H basis for all samples (stable calcium, stronti- tinuing review and evaluation to observe un- 
° ‘ an P . 4 . 
! um-89, strontium—90, cesium—137, barium-140, usual patterns or levels which may require 


All surveillance data will be subject to con- 





OCTOBER 


1961 


itrations in uwyc/liter] 


immediate atiention and adjustment in the 
pasteurized milk sampling program operation. 
Further atmospheric nuclear testing would, of 
course, require an immediate re-evaluation and 
readjustment of the sampling frequency and 
analytical schedule for this program. 

Comparison of the results of the October 








averages with the third quarter averages shows 
that the October stable calcium, strontium—90, 
and cesium—137 results are generally within 
anticipated variations. The analyses for 
strontium-—89 and barium—140 show that the 
concentrations of these nuclides are increasing 
in pasteurized milk. The October iodine—131 


levels show an increase over the previous 
month. The daily iodine—-131 results for Sep- 
tember and October were published in the No- 
vember and December 1961 Radiological Health 
Data, respectively. The November daily re- 
sults, published in the January 1962 issue show 
that the iodine-131 levels are declining. 





Iodine-131 in Bovine Milk 


From Minnesota 


Division of Environmental Sanitation 
Minnesota Department of Health 


The Minnesota State Department of Health, 
Division of Environmental Sanitation, initiated 
a small bovine milk surveillance network in 
September 1958. Analyses for strontium—90 
were made on the samples from these network 
stations. These strontium—90 data have been 
published in the July and December 1960, and 
the June and October 1961 Radiological Health 
Data. 

In October 1961, following the resumption of 
atmospheric weapons testing by the U.S.S.R., 
a special network of stations, shown in figure 1, 
was established for the collection of “grab” 
milk samples at milk processing plants. These 
samples were analyzed for radioiodine concen- 
trations. The data are reported in table 1. 
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FIGURE 1—MINNESOTA SAMPLING LOCATIONS 


FCR IODINE-131 IN BOVINE MILK 
TABLE 1 IODINE-131 LEVELS IN BOVINE MILK FROM MINNESOTA, OCTOBER-DECEMBER 196 
Concentrations in uuc/liter 
Worthir 
collected t week of Bemid Duluth Fergus Falls | Little Falls Mankato Minneapolis Rochester vicinit 
Octobe 130 17 4 24 a ‘ 
initials 370 t 130 290) oH 280 
Nov I 70 30 4 14 1s 
mw ‘0 <15 15 3 110 
Te 20 2u 16 l 1s 
IS ee t<15 l <15 15 40) 
Ae Cae ee ees oe <15 l <15 1S l 
= <1 <15 l 





® Lower limit of detection 


87 














Ek sss 


wr 





Radioactivity in Milk 


Health and Safety Laboratory 


U.S. Atomic Energy Commission 


In 1954, the Health and Safety Laboratory 
began monitoring milk in New York City for 
strontium—90 in order to estimate the potential 
hazard resulting from the contamination of 
foods by fallout. Subsequently, monitoring 
was initiated at Mandan, North Dakota; Perry, 
New York; and Honolulu, Hawaii. 

Prior to July 1960, strontium—89, strontium— 
90, and calcium were reported. Because of 
the low strontium—89 levels since July 1960, 


TaBLe 1.—STRONTIUM-90 AND CALCIUM 











( 1 1UIr 
Muck r k 
I vy Y 
' 1961 l 
10 ) 
10 y 
York, » 
yuid 1 
ave 1.{ 
| 10 ~ - 10 
} i 1.14 
7 1.23 
W 
_— — 1 
| [ 
| 
| 
EW i 
/ | 
{ \I—n~ / | 
a. “a . oT | 
— “a Las aman LARRRASRARA = 1 


' 43 


FicguRE 1—STRONTIUM-90 IN LIQUID MILK 
SAMPLES, JANUARY 1959-JULY 1961 


analyses for this nuclide were discontinued but 
were resumed again for July 1961 samplings. 
Strontium-89 was found to be still below the 
levels of detection. Table 1 presents the 1959 
and 1960 averages as well as the May, June, 
and July 1961 data.t Data on strontium—90 in 
liquid and powdered milk for this period are 
presented graphically in figures 1 and 2. 





1 Data from Quarterly Summary Report, HASL-117, 
December 30, 1961. 


IN MILK SAMPLES, MAY-JULY 1961 
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FIGURE 2.—STRONTIUM-90 IN POWDERED MILK 


SAMPLES, JANUARY 1959-JULY 1961 
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National Water Quality Network 


SECTION IV.— WATER 


Division of Water Supply and Pollution Control, Public Health Service 


The National Water Quality Network oper- 
ates under the provision of Section 4(c) of the 
Federal Water Pollution Control Act, which 
states “‘... The Secretary shall... collect and 
disseminate basic data... (relating) to water 
pollution and the prevention and _ control 
thereof.” 

This Network, operated in cooperation with 
State and local agencies, and industrial or- 
ganizations commenced operations in October 
1957. As of December 1, 1961, there were 97 
sampling stations located on major waterways 
used for public water supply, propagation of 
fish and wildlife, recreational purposes, and for 
agricultural, industrial, and other uses. Some 
of these stations are on interstate, coastal, and 
International Boundary waters, and waters on 
which activities of the Federal Government 
may have an impact. Ultimately, a total of 
approximately 300 stations will be in operation. 
Radioactivity is not yet being reported for a 
few of the more recently established stations. 

Samples of water are examined for chemical, 
physical, and biological quality insofar as these 
relate to pollution. Samples for some determi- 
nations are taken weekly, others monthly, and 
for some, continuous composite samples of 10 
to 15 days are obtained. 


Gross alpha and beta measurements are 
made on both suspended and dissolved solids 
in raw surface samples. The levels of radio- 


activity associated with dissolved solids provide 
a rough measure of the levels which may be 
found in a treated water, where such water 
treatment removes substantially all of the sus- 
pended matter. Naturally-occurring radioac- 
tive substances in the environment are the 
source of essentially all of the alpha activity. 
The contamination of the environment from 
man-made sources is the major contributor to 
the beta activity. It should be noted that with 
the cessation of weapons testing for a period 
of three years, the beta activity in most raw 
waters generally had approached a level at- 
tributable solely to natural sources. Natural 
beta activity can be two or three times the 
natural alpha activity based on the presence 
of the same nuclides. The resumption of 
nuclear weapons testing in the atmosphere by 
the USSR has resulted in an increase in radio- 
activity of surface waters. Evidence obtained 
during October—December 1961 indicates a 5- 
to 10-fold increase in gross beta radioactivity 
of the surface waters over the 1960 average 
in some areas, particularly in North Central, 
Northeastern, and Eastern United States. The 
greater percentage of increase in the radioac- 
tivity is in the suspended solids. 

For the first two years of the Network opera- 
tions, beta determinations were made on weekly 
samples. Alpha determinations were reported 
generally on composites of more than one 
weekly sample. 














Beginning January 1, 1960, the frequency of 
beta determinations varied depending on the 
status of each particular station. For the first 
operating year of each new station, analyses 
were being conducted weekly. Weekly analyses 
were to be continued indefinitely for all sta- 
tions which may be affected by waste dis- 
charges from nuclear installations. Semi- 
monthly determinations (on composites of 2 or 
3 weekly samples) were conducted for stations 
which still showed some beta activity above 
background. Monthly determinations (on com- 
posites of all samples received from a station 
during the month) were conducted on samples 
from streams where beta activity was at back- 
ground levels. 

Beginning January 1, 1960, the frequency of 
alpha determinations also was changed. For 
the first operating year of each new station, 
analyses were to be done weekly. At some sta- 
tions on the Colorado and Animas Rivers de- 
terminations were done on weekly samples or 
semimonthly on two- or three-week compos- 
ites. The remainder of the stations were sched- 
uled so that each had one gross alpha determi- 
nation per month. 

The following changes were instituted on 
September 1, 1961, after the resumption of 
nuclear weapons testing: 

1. Gross beta counts are to be made on all 

samples collected. (Compositing weekly 
samples for monthly or semimonthly 
gross alpha and beta counting will cease). 
2. Beginning with samples collected October 


1, 1961, strontium—90 determinations are 

to be made on a three months composite 

of weekly samples. 
Gross alpha counts are to be made on one sam- 
ple for each station each month, unless there is 
evidence of alpha activity. In the latter in- 
stance, an alpha determination will be made 
on a weekly or bi-weekly basis depending on 
what is considered the norm for a particular 
station. 


All data reported in table 1 represent the 
average of all information available for the 
period indicated. Reported strontium—90 data 
are the results of determinations on three- 
month composite samples for a quarter ending 
in the month shown. The data were deter- 
mined on analytical schedules in effect till Sep- 
tember 1, 1961. 

Additional information and data may be ob- 
tained from the following sources: 


(1) National Water Quality Network Annual Com- 
pilation of Data, PHS Publication No. 663, Water 
Years 1957-58, 1958-59, 1959-60. Public Health 
Service, Division of Water Supply and Pollution 
Control, Washington 25, D. C. 

(2) “Report on National Water Quality Control Net- 
work,” submitted by Dr. F. J. Weber, Chief, Division 
of Radiological Health, PHS, at the Joint Committee 
on Atomic Energy Hearings on Fallout from Nuclear 
Weapons Tests, Vol. 1, May 1959, pages 167-169. 

(3) Setter, L. R., J. E. Regnier, and A. Diephaus, 
“Radioactivity of Surface Waters in the United 
States,” J. AWWA 51, 1377 (1959). 

(4) Straub, C. P., L. R. Setter, A. Goldin, and P. F. 
Hallbach, “Strontium—90 in Surface Waters,” J. 
AWWA 52, 756 (1960). 

(5) Setter, L. R., and S. L. Baker, “Radioactivity of 
Surface Waters in the United States,” Radiological 
Health Data, Vol. I, No. 7 (1960). 

(6) Straub, C. P., “Significance of Radioactivity Data,” 
J. AWWA, 53, 704 (1961). 


TaBLE 1.—RADIOACTIVITY IN RAW SURFACE WATERS 
{Concentrations in upuc/liter] 
(Juarter 
ending 
Sept. 3 September 1961 
1961 
station | 
} Beta ivit Alpha activity 
Strontium- | . 
yO } 
| Sus el i| Dissolved Total Suspended | Dissolved To 
Allegheny River: Pittsburgh, Pa 0.3 0 10 10 <i <1 l 
Animas River: ¢ lar Hill, N. Mex.-- PS at aa Ee ee, Ser 0.3 ll l 24 4 4 s 
A palact la River: Chattahoochie, Fla 0.4 5 s 0 0 
Arkansas River 
Cot J Sa OS BF ERS AOE AO eS EEE EES Cee 2.3 4 41 75 0 i 
nea ( vy, Okla PR TE RE aa ee ee Em Tt a - 18 20 38 ~ 13 
I llet« Ferry, Ark . — l 7 172 
Big Sioux I Bg er ere 0.4 14 31 4 0 3 3 
Chattahoochie River: 
EEE ESE PS ee Re ae eee Oe ee LS ON Re _ ( 2 2 ) ) 0 
.. i aoe - <i 2 2 0 ( ) 
( ora 10 I t 
Loma, Colo.. nee a a Bees be ee got _— 188 42 230 48 2 50) 
Page, Ariz... : ROLE ETE Fe EE LOSE TOA -— 1411 46 1457 276 11 287 
Boulder City, Nev 1.0 4 28 32 0 7 7 
. ¢. hut Sa ee eee Saree eA - l 19 20 1 5 ¢ 
ee ee ee ee: Cy Be, _ 14 29 43 2 2 4 














TaBLeE 1.—RADIOACTIVITY IN RAW SURFACE WATERS—Continued 


?n , . 
Concentrations in “wuc/liter 
are . ' . ‘ ; 





site Quarter 

ending 

Sept. 39, September 1961 
1961 





station 
Strontium- 


in- | 90 


} Suspended | Dissolved Total Suspended | Dissolve: Tota 


lar isco, Wash ; 1.1 4 300 436 


mneville Dam, Oreg_-..--- — bo. 12 14 158 

Clatskanile, Ureg. ‘ ones i? 4 Z 

McNary Dam, Oreg-.-- : wale , 1.2 lf 114 13% 

the mnecticut River: Northfield, Mass . ORE ES 0.4 2 f 8 
Cumberland River: Clarksville, Tenn__.- ; , 0.4 6 } l 


rtins Creek, Pa... I —a E - 8 2 l 
© | mdaeipnhia, Pa ‘ Sasneboeseoekeoeued a - l 4 
ata Escambia River: Century, Fla_---- oe ‘ 50.9 


j. Milwaukee, Wis sioa 
ter- Sault St. Marie, Mich 





SI i ce hc vintere cohen h tach tindelcnadecbtibiniaieaactnah iain added teiita 0.2 0 
ep- | eS RE ee Ss i l 
1 River: Poughkeepsie, N. Y 0.2 i l 
® I is River: Peoria, Ill hahinieapeias 0.4 8 8 { 
1 f Kanawha River: Winfield Dam, W. Va._.....---- ate ; : : - $ f 10 
OD- Klamath River: Copeo, Oreg...................- Mea eee : 2 § 7 
\ Little Miami River: Cincinnati, Ohio--- ‘ . ‘3 l f 
‘) Merrimack River: Lowell, Mass. --.-- 60.7 0 ll 
Mississippi River: 
'om- Minneapolis, Minn-. , one 0.9 2 ] 12 
ater Dul uqut lowa ‘ ‘ in . y. 4 If 
irlington, Iowa 0.6 ‘ Q 14 
alth E. St. Louis, Ill ’ : 62 
tion Cape G leau, Mo... 0.8 29 OR 
West Memphis, Ark f l 


r Delta, La emtnentets aR . sl ad a : ; nee = °0.4 10 is oo 
it © ihe y 

sion Missouri River: 
ittee } Williston, N. Dak-.. ’ = { 17 


1 Bismarck, N. Dak.- : SS ee eee : l 
ear Yankton, S. Dak snticabataie 0.6 f 21 27 
9. Omaha, Nebr pies "7 g 7 


- St. Joseph, Mo 7 22 
aus, Kansas City, Kans - 61 i l 
‘ited St. Louis, Mo ‘ , 
ongahela River: Pittsburgh, Pa ‘ 0.4 l } 
. FF North Platte River: Henry, Neb - it F } 


( » River 
’ v1V 
J. Fast j r} 1 Ohio ; P ) < 








0.4 l { { 
Huntington, W. Va- l . . 
4 of ; Cincinnati, Ohio l ) l 
ye uisvi Ky.. 0.4 ‘ 7 l 

rical | x 1.1 
' le, Ind 8 8 

a” Potomac River: 
ita, illiamsport, Md 8 11 
it Falls, Md ‘ ne Z 4 t 
Platte River: Plattsmouth, Nebr 105 l 121 } 


Rainy River: Baudette, Minn oer ‘ 14 2 4 

Red River, North: Grand Forks, N. Dak-. 

Red River, South: 

Index, Ark ; — = ‘ 21 f 7 
} Denison, Tex ‘ =P : g 19 | 












Alexandria, La - ne . 1.0 f 17 2 
Rio Grande River: : 
} Alamosa, Colo init datinptintniete . 7 ok 8) 4 e 12 14 
F El Paso, Tex sccecce - . 1 
Laredo, Tex Ee a ae Pee : 11 F lt 
Brownsville, Tex ee ee mart HOR 5 
Roanoke River: John H. Kerr Reservoir and Dam, Va-.- as l “ 
Sabine River: Ruliff, Tex l i 
San Juan River: Shiprock, N. Mex....-..----- NE =e ee 4 18 112 5 
\t St. Lawrence River: Massena, N. Y-.-.--.---- : <1 ‘ ‘ 
Schuylkill River: Philadelphia, Pa_.......-.-- 3 - ~——— f 1] 
, Savannah River: 
1 f Port Wentworth, Ga-_- . peuneeeeeseenmenebetee . 2 0.4 l 5 18 
g North Augusta, 8. ¢ icisiiotabauicaiece eaabakaaniaens , - 2 1 { 
0) ) Shenandoah River: Berryville, Va....-.-- puminbeen ‘ . ; U 14 
Snake River: Wawawai, Wash cabin beaeee , 0.3 l ] ~ 
6 South Platte River: Julesburg, Colo.........---- : a 0.7 lf 7 89 x 
13 Susquehanna River: < : . 
Sayre, Pa 4 = eS 0.3 ] 2 
3 Conowingo, Md a a a ee —_ 0.3 ] t 
Tennessee River pe 
0 Chattanooga, Tenn-..-.-. - ee a 2 . 0.6 l lt l 
0 " Bridgeport, Ala BELEN SOS 0.7 : 41 
Truckee River: Farad, Calif eeesanes ‘ 0 
i) Yakima River: Richland, Wash.....- ceaediieeinalind ; 0.4 2 1] 1 
227 Yellowstone River: Sidney, Mont....................-- ; . ‘ 42 2 +4 i 
7 | ioe : Rawnsomaes) ae 
6 | ®* Dash denotes no samy] le received or no determinations made 
4 ©» April-September 1961. . : ae 
Correction for February issue: The August 1961 water data, which appeared in the February 1962 issue of RH D, was inadvertently labeled ‘‘July 196] y data 


} 


was actually published in the January 1962 issue. 
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Strontium-90 In Tap Water 
Health and Safety Laboratory 
U.S. Atomic Energy Commission 
The Health and Safety Laboratory performs Previous data have been presented in earlier 
analyses for strontium—90 concentrations in issues of Radiological Health Data. Future is- 
tap water for Richmond, California, and New sues will include results of strontium—89 anal- 
York City on a monthly basis. Table 1 presents yses which began with the September 1961 
the data for the second quarter of 1961 as well samples. fiFa 
as. th 1959 and 1960 averages. Figure 1 — — 
‘(yea nhicall TABLE 1.—STRONTIUM-90 IN TAP WATER 
graphically presents this data. ean , 
SECOND QUARTER 1961 
A verag 
y Lo I mcentr ' 
— —_ 
i | M 
| | 5 
i R ) Ca ; é f 
i hr . 4) liters per sample LOK ), rors 
| / 4EW YORK CITY —_ lary T ine 1961 3 ’ . 


{ 4% “\ RICHMOND, CA April 1961 0.35 
| ve es a, i ef 
; \)-200 liter per samy 1o% 0.47 

4 *, ‘ J —— June 1961 0.34 Ge 


i J 4 s 
pe a ‘es gore mere >’ : 
i i i sant ‘ A 
' i ‘ j ‘ 62 4 April 19¢ { 
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’ 
| External Gamma Activity 
' 


Radiation Surveillance Network, Public Health Service 


Portable survey instruments are available at 
¥stations of the Radiation Surveillance Network 
for recording levels of external gamma radia- 
tion. Measurements are made daily approxi- 
mately three feet above the ground. These 
readings are not precise, but are sufficiently 


TaBLeE 1.—EXTERNAL GAMMA 


t 1) 
ocatio 


a Averagt 
Lriiel mr/t 
° ( St 
re 1S- 
anal- Alaska ).01 
. Alaska 01 
1961 Alaska 0.01 
Alaska { )] 
Alaska 01 
Alaska Ol 
Alaska 0.01 
Alaska 01 
Alaska 1 
Alaska ) 
Ari ) 
Al 





SECTION V.—OTHER DATA 





accurate to illustrate any significant variations 
above background. The differences among the 
values shown in the following table are within 
the variance anticipated due to differences in 
normal background and instrument response 
characteristics. 


ACTIVITY, DECEMBER 1961 
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J. H. Harley, Health and Safety Laboratory 


U.S. Atomic Energy Commission 


There have been few measurements of the 
gamma dose rate or gamma dose resulting from 
weapons test fallout. In general, the levels are 
too low to obtain meaningful results with the 
usual instruments. Efforts have been made 
following the recent USSR test series to meas- 
ure the dose rate or dose. 

Some measurements made by the Radio- 
physical Institute in Sweden have been made 
available by Dr. T. Magnusson of the Swedish 
Institute for National Defense. These meas- 
urements are made with integrating chambers 
and are measured over a one-half week period. 
The results of these are given in table 1. 

Since the middle of September, a series of 
measurements have also been made on the 
HASL roof with a portable gamma scintillation 
detector. These are instantaneous dose rates, 
however, and the subtraction of background is 
subject to greater statistical error. Possible in- 
creases of about 0.001 mr/hr have been noted 
during November 1-3, 20-22, and 27-29. 

Another estimation was made by calculating 
the expected gamma dose rate from the meas- 
urement of total beta activity on gummed film. 
The gamma estimates are given in table 2. It 
should be noted that the gummed film estimates 
represent only the 24-hour fallout contribution 
and are not cumulative. Thus they are only 
indicative that the low direct gamma readings 
are not unexpected. 

While no simple direct comparison can be 
made, it is apparent that the current doses 


1Taken from Quarterly Summary Report, HASL- 
117, December 30, 1961. 





Direct Measurements of Fallout Gamma Dose in Sweden and New York City’ 


from fallout in New York City are lower than 
those found in Sweden. This is to be expected 
geographically. 
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FIGURE 1—GAMMA DOSE MEASUREMENT 
LOCATIONS IN SWEDEN 


GAMMA DOSE FROM FALLOUT MEASURED IN SWEDEN, 1961 


mr/hr—34-day averages 





9-13 13-16 

Riksgransen , 0.0042 0.0038 | 
Kiruna . E 0.0014 0.0010 
Kvikkjokk 0. 0006 <0.0006 
Tarnaby 0. 0006 <0). 0006 
Ostersund - <0.0006 <0.0006 
Visby ; <0.0006 <0.0006 
Torslanda 0. OOOE 0.0006 | 
Simlar lale 

Smygehamn 





October November 

16-20 20-23 23-27 27-30 30-3 3-t 6-10 10-13 
0.0023 | 0.0018 0.0018 | 0.0018 | : S Ss Sg 
0.0018 | 0.0013 0.0013 | 0.0014 | s ~ Ss s 
0.0008 | <0. 0006 0.0011 | 0.0010 s 3 S s 
0.0008 0.0007 0.0010 | 0.0011 0.0008 0.0007 0.0008 0.001 
0.0008 0.0007 | 0.0008 0.0007 | 0.0010 0.0007 0.0010 0. 0008 
0.0017 0.0008 0.0006 0.0010 0.0011 0.0006 0.0008 0.0015 
0.0008 0.0008 0.0005 0.0006 0.0011 0.0015 0.0015 0.0015 

— - 0.0012 0.0012 0.0012 0.0007 0.0006 0.0014 

_ 0.0011 0.0010 | 0.0010 0.0010 0.0012 0.0011 





now cover, no measurements made. 
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TaBLE 2.—ESTIMATE OF GAMMA DOSE RATE CALCULATED FROM GUMMED FILM AT NEW YORK CITY, 1961 


[Only dose rates of 0.0001 mr/hour or greater are shown] 








| Gamma dose Gamma dose 
Date | rate (mr/hour) Date rate (mr/hour 
‘ a | 
an | cama a a ee | I, acne ueuauemaasienenie 0.0001 
Ee eee ee ea a ee MeN 0.0001 EC a en ee a aN oe ena 0.0004 
ed a eee ae csecctaninintahtebsaiiiiins EEE eee ae 0.0001 
EES Ree nae ee a ee NE 0.0001 ee SS St ical ae a 0.0001 i 
NE SS Ee Le Ne Siete ey aN ae eh | 0.0006 CE Ee Pe ae nee ee aes ee pe 0.0002 
; tober ee as BEATE SEE AE SE I PERE 0.0001 a 0.0002 
a ee ee ee SOT caieideaitenianéa } 0.0001 ee ELIS RENEE SELLE OE ee ce eae 0.0003 
ERE aa Rape ns ee rea 0.0002 a a 0.0003 
ae ae Ea ok re IE a a er | 0.0001 Ii iislindct hice ccc tniiducthsieaitsilptelieiethiesieelachrigamendmaemaiidadiiiaipias 0.0003 














| 
| Strontium-90 in Miscellaneous Biological Samples’ 


Health and Safety Laboratory, U.S. Atomic Energy Commission 
Soil Survey Laboratory, U.S. Department of Agriculture 


\ 

( In 1956, the first intensive worldwide sam- fied to some extent by the results of the pasture 

‘pling for cumulative strontium—90 levels in survey in the United States which was con- 
soils was undertaken by the Health and Safety ducted concurrently.t The sporadic nature of 
Laboratory in cooperation with the U.S. De- the sampling of the miscellaneous biological 
partment of Agriculture. At some of the sam- materials has made it impossible to come to 
pling sites, certain biological samples were any firm conclusions as to any further meaning 
, available that might possibly have been of use of the results or their implications as far as 

om biological indicators of the fallout situation fallout is concerned. The results are presented 
}near the collection site. Where these samples’ in Table 1. 


were available, they were collected and ana- Two sets of samples require some explana- 
lyzed for strontium-90 and calcium. No at-_ tions. They are the snowy owl pellets obtained 
tempt was made to seriously seek biological in Barrow, Alaska, from 1956 to 1960 and the 
\indicators for a given locale but rather, differ- | moss samples obtained at Ft. Chimo, Quebec, 
font kinds of samples were obtained to see in 1959 and 1960. The snowy owl pellets were 
}qualitatively what the effects of the fallout in collected because the strontium—90 and calcium 
T the region were on the levels detected in the levels reflect the levels in the bones of lemmings 
samples. Since 1956, sampling of miscellane- on which the owls fed. The two different kinds 
yous biological materials has continued on a of moss sampled in 1959 and 1960 were ob- 
very limited basis. tained in connection with soil sampling. The 


In general, the samples analyzed were animal _ strontium—90 that is deposited on and in the 

. - }bones, vegetation, and soil. It was felt that moss may be useful in place of soil measure- 
10-13 | soil levels would indicate the total amount of ments in determining the cumulative deposi- 
-,  }strontium—90 that had fallen in the given area, tion of strontium-90 at a given site, where 


: vegetation levels would reflect the cumulative perhaps this information could not readily be 
oe WCeposition as well as the recent deposition of obtained in any other way. 


0-om: UStrontium-90, and that the bone levels would 
0.0014 


0.0011 indirectly reflect the levels in vegetation and 1 Quarterly Summary Report, HASL-115, October 
——Jsoil. These impressions have since been veri- 1, 1961. 
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TABLE 1.—STRONTIUM-90 IN MISCELLANEOUS BIOLOGICAL AND SOIL SAMPLES—Continued 
Sampling 
Sampling locations Sample ty] period 
k pou kI 
» Ries 
Lajas Experiment Station Goat leg bone: 
; 10 mo. old. . Dec 1957 
11 mo. old_. . Dec 1958 
11 mo. old Dec. 1959 
10 mo. old... Dec 1960 
Soil-- , Sept 1957 
jue: (rain forest Soil Sept 1957 7 
: lan Soil Nov 1958 2.4 
July 1959 20.1 
Antofagasta Cactus Feb 195¢ 
Pepper tree. . : Feb. 1Q58 
} Soil. Jan. 19 (4 
I ) 1958 15 
: } lL) 1960 
Are 1 ohne leg Done Jan. 195 
Soil Jan 19456 *] 
Mar. 1958 ) 
Oct 1959 I 
Dex 1960 23 
{ . . 
Q \ 
( \ Sheep leg bone, 1 y yd Ma LQ5¢ 
Soil May 1956 1.9 
Ma 1958 1.¢ 
} June 1959 
Dec 1960 i 
: ; Sheep le gy DO 
} Farm A 19 
Far B 19 
ey | Soil A 195 % 
. Mar 158 
Jan 1 
y 
} oe — - — 
if iw e S 
° 
ON —s Ca 
PS 4 
Barrow E-& oO 
; - © ‘ 
j Mile = 79 la D , 
| . » * WReindeer Station} % - FR 
bFairbanks®™e,, le Sh Ss i 
fr ©ag Py a 
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b> oo 3 - 
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Environmental Monitoring in Alaska 


Project Chariot 
Atomic Energy Commission 


In May 
Energy 


1959, the United States Atomic 
Commission approved a program of 
environmental studies to be conducted in con- 
junction with a proposed excavation project 
using nuclear explosives (Project Chariot, 
Plowshare Program) at the mouth of Ogotoruk 
Creek near Cape Thompson. 

The proposed project, 
and 


which is under study 
for which the detonations have not been 


approved, would involve the simultaneous 
detonation of five nuclear devices. Four 20- 


kiloton devices would be buried to about 400 
feet and one 200—kiloton device buried to about 
800 feet. The detonation of the four smaller 
devices would be expected to produce a channel 
about 900 feet wide and 2,000 feet long, with a 
basin about 1800 feet in diameter resulting 
from explosion of the larger device. It is ex- 
pected that about 95 percent of the fission prod- 
ucts will be entrapped underground. 


After the USSR resumed testing on Septem- 
ber 1, 1961, four fallout monitoring stations 


were activated at Cape Thompson, Kivalina, 
Kotzebue and Point Hope, as shown in figure 1. 


Table 1 presents the November 1961 data. 
The September and October 1961 data were 
presented in the December 1961 and February 
1962 Radiological Health Data. No water sam- 
ples were taken during November. 
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Taste 1.—GROSS BETA ACTIVITY IN ALASKAN AIR SAMPLES, NOVEMBER 1961 
Cape Thompson Kivalina Kotzebue Point Hope 
Er ‘ Gre Sampling Gros Sampling Gross ~ 
De time beta me be 
Me hou Muc/me yur MuC P bi 

a 95.1 9 

23. 2.00 24.1 1.00 

23.4 3.98 23.0 3 41 & 

23.9 5. § ; 8 20.8 9. 85 

23.9 9.02 2.3 7.02 29.8 7.90 

23.8 1.72 20.6 1. 1f 
7 24.2 7.60 4.3 1.30 
. 23.9 ] 23.3 ] l y 4 
Q 4.2 2 24.0 5.29 l 
10 24.2 ( 24.0 2 22 2 
11 24.0 2 24.5 2.54 
12 23.9 1. 3f 
] 24.1 1.95 17 4.23 8 
24.2 3.33 24 ¢ 9 

23.4 2.49 24 S 5 

24.4 3.68 4 97 ; 

24.0 1.09 = 
23.8 5 78 23.8 . 

23.9 l 24.0 ) 2 
y 24.2 8.23 
9} 23.9 5.7 24.2 1.15 2 
22 24.2 2.32 24.1 8.17 l i 
23 2.2 1.03 28.2 2 7 13.2 ) 
24 23.8 7.67 19.8 7.3 ] 9 
) 23.2 6.07 24.8 5 77 ‘ . 
t 24.7 1.38 25.8 7.2 2.9 l 
27 23.6 83 21.6 1.03 12.9 
28 23.7 7 24.0 1.04 3 7 
20 24.1 7.32 
30 24.0 8.04 

® Dash indicates no samy ceived 
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The U.S. Atomic Energy Commission sub- 
mits to the Public Health Service quarterly re- 
ports on the environmental levels of radioac- 
tivity in the vicinity of major Commission in- 
stallations. The reports include data from 
routine monitoring programs where operations 
are of such a nature that plant perimeter sur- 
veys are required. 

Various summaries of the environmental 
radioactivity data for 18 AEC installations 
have appeared in Radiological Health Data 
since November, 1960. Summaries follow for 
Knolls Atomic Power Laboratory, Lawrence 
Radiation Laboratory and S1C Prototype Re- 
actor Facility, for the first and second quarters 
of 1961. 

The measured concentration of a radioactive 
substance in air and water may be compared 
with the Maximum Permissible Concentration 
(MPC) of that substance as recommended by 
the National Committee on Radiation Protec- 
tion and Measurements (NCRP). For the 
environment near an AEC installation, the ap- 
plicable MPC’s are one-tenth of the occupa- 
tional MPC values for continuous exposure 
given in National Bureau of Standards Hand- 
book 69. 

For the purpose of clarity and perspective, 
a few of the applicable environmental MPC 
values are listed in table 1. Such values are 
intended as guides only. For further clarifica- 


tion, Handbook 69 should be consulted. 

The establishment of MPC’s does not imply 
that each nuclide may be present at 100% of 
its MPC concentration. 


If the concentration 


Environmental Levels of Radioactivity at Atomic 
Energy Commission Installations 


of each nuclide is expressed in terms of per- 
cent of its MPC, the sum of all the percent 
values should not exceed 100%. 

In the following reports, the use of non- 
specific terms as “total activity,” “total alpha,” 
and “gross beta” do not in themselves suggest 
any one MPC value. Often, when concentra- 
tions are low a laboratory will assign an MPC 
value that is more restrictive than necessary. 
This avoids the more costly isotopic analyses 
necessary to justify a less restrictive value. 
References to table 1 will be made to designate 
the appropriate MPC’s as reported by the re- 
spective laboratories. 


TaBLeE 1.—SELECTED ENVIRONMENTAL MPC 
VALUES PERTAINING TO AEC INSTALLATION 
REPORTS IN THIS SUBSECTION 





| 
Lins I | I 
No. | Wa A 
Me lu ’ 
| 
1 |} Cerium-144_ _--. 10,000 200 
2 | Cesium-137 2 500 
3 | Iodine-131-. 2,000 ”) 
4 Plutonium-239__. 5, OO 0.06 
5 | Ruthenium-106 10,000 200 
6 Strontium-89 - - . 10 , OOF 1,000 
7 Strontium-90- 1M 10 
8 Zirconium-95 f M 1,000 
y If Sr®, [2% Pb Po™°®, At™!, Rats, Ra, 
Ra, Ac??7, Ras, Th, Pas, Th2?, 
and Th-nat are not present'._- ; 
10 If Sr®, Pb*!®, Ra**, Ras are not present 6K 
ll If Ra**, Ra? are not present , LOM 
12 Mixture of unidentified nuclides 10 0.04 
13 If a emitters and Ac*?’ are not present! 1.0 
14 If a emitters and Pb”, Ac?*?, Ra", and 
Pu™! are not present! 10 
15 | If a emitters and Sr®, [9 Pb Ac??7 
Ra**, Pa, Pu™!, and Bk*™® are not 
Sa Soa 100 
1 ‘Not present”’ implies the concentration of the nuclide is small compared 
with its appropriate MPC. According to recent FRC recommendations a 
group of nuclides may be considered not present if the ratio of the concentra 
tion of each nuclide to its appropriate MPC is equal to or |! than 1/l0 andi 


the sum of these ratios for the group in question jual to 








Knolls Atomic Power Laboratory 


General Electric Company 
Schenectady, New York 


First and Second Quarters 1961 


Previous coverage in Radiological Health Data 


Period 


Issue 

December 1960 
January 1961 
September 1961 


1959 and first quarter 1960 
Second quarter 1960 

Third and fourth quarters 1960 
The Knolls Atomic Power Laboratory 
(KAPL) has been operated by the General 
Electric Company for the Atomic Energy Com- 
since 1946. The principal task of 
KAPL is to support the Naval Reactors Pro- 
gram of the Commission in the development of 
atomic power reactors for naval propulsion. 
This task includes design, construction and 
prototype operation of nuclear power reactors. 
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ENVIRONMENTAL MONITORING 
LOCATIONS, KAPL 





FIGURE 1] 


The Knolls Atomic Power Laboratory con- 
sists of two sites, the Knolls Site and the West 
The 
former is located five miles east of Schenectady, 
New York, on the south bank of the Mohawk 
River. It occupies approximately 170 acres, 
upon which are located administrative build- 


Milton Site located as shown in figure 1. 








Liqui 

All 

wast 

trol ( 

wast 

 liquis 

throt 
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ings; chemistry, physics, metallurgical, engi- | ,._ 

neering and radioactive materials laboratories; } whee 

critical assembly buildings; machine shops; ann 

decontamination facilities; radioactive waste ip 
storage and processing facilities; and nuclear | _ 

fuel storage and assembly buildings. The West | — 

Milton Site is located approximately 18 miles § — 

: and 

north of Schenectady, in Saratoga County. It! wee 

occupies approximately 4,000 acres; principal wn 

facilities include the Triton prototype reactor, iat 


equipment service building, fuel service build- | 
ing and waste treatment facility. In addition, } "1 
there are administration and utility service 

uildings. There is also a containment spher 
in which the destroyer prototype reactor now 
is being constructed. 


Air Monitoring 


Environmental airborne’ radioactivity is 
measured at three locations on the Knolls Site, 
four locations on the West Milton Site and at 
the General Electric Company Research Lab- | 
oratory, approximately one mile west of the | - K 
Knolls Site. Airborne radioactivity is sampled | '°" 
continuously and analyzed on a weekly basis. } cha 
The results of the airborne radioactivity anal- y ©" 
yses are given in table 2. 
airborne 


Si 


Measurements of 
radioactivity are made at least 48 
hours after collection to allow the naturallh 


occurring short-lived materials 


to decay. 


Pat 2 AIRBORNE LONG-LIVED BETA ACTIVITY 


A vi 


Lip | 


JO) 




















— 


Liquid Waste Monitoring 


All potential sources of liquid radioactive 
waste at the Knolls Site are connected by con- 
trol drains to collection tanks in the radioactive 
waste processing building. The release of 
liquid waste to the Mohawk River is regulated 
through the control and monitoring of the con- 
centration of fission products in the collection 
tanks and the control of the discharge rate of 
the effluent. A continuous proportional sample 
of the Knolls Site combined sewer effluent is 
taken at the point of discharge to the Mohawk 
River. Radiochemical analyses of weekly com- 
posite samples show that strontium-90 is the 
principal component which must be considered 
in control. The amounts and the radioisotopic 
content of the combined sewer effluent 
charged from the Knolls Site during the first 
and second quarters of 1961 have been sum- 
marized in table 3. A total of 3.814 curies of 
beta activity were discharged to the Mohawk 
fiver during the first and second quarters. 


dis- 


TasB_e 3.—RADIONUCLIDE CONCENTRATIONS 
IN THE KNOLLS SITE WASTE EFFLUENT 


Average concentrations in uwuc 


Knolls Site effluent is monitored continuously 
for alpha radioactivity. The quarterly dis- 
charge rate was less than one percent of the 


environmental limit for plutonium—239. 


Lawrence Radiation Laboratory 


Berkeley, California 





Mohawk River water is sampled at locations 
upstream and downstream from the Knolls Site. 
The continuous sample locations are: (1) the 
General Electric Company Powerhouse eight 
miles upstream from the Knolls Site, (2) the 
point of discharge to the Mohawk River from 
the Knolls Site, and (3) the Vischer Ferry 
Powerhouse approximately two miles down- 
stream. Samples taken from the City of 
Cohoes pumping station approximately thirteen 
miles downstream show about the same concen- 


trations obtained for the Vischer Ferry sam- 
ples shown in table 4. 
TaBLE 4.—GROSS BETA ACTIVITY IN STREAMS 
RECEIVING EFFLUENTS 
A ver e concentration nh ppc 
I er 
Mc iwk Rive kK 
( E. Powerhou n 
Vischer Fer 
G ee Cr ck (We M 


Since the Glowegee Creek does not have a re- 
liable dilution potential, the radioactivity levels 
in the liquid waste from the West Milton Site 
are operationally controlled and diluted prior 
to to the creek. A total of 
curies were discharged to Glowegee Creek dur- 
ing the 
concentration of 


release 0.00597 
first and second quarters at an average 
about 200 liter. 

Samples of the Glowegee Creek water 


Wi.C 


are 
taken once a week at two locations, 150 feet 
above and 2,640 feet below the point where the 
West Milton Site effluent enters the creek. 


Average concentrations found in samples of 


Fourth Quarter 1960, and First and Second Quarters 1961 


In the following report data are given on 
environmental radiation levels associated with 
the operation of the Berkeley and Livermore 
sites of the Lawrence Radiation Laboratory 
(LRL). This is the initial coverage of LRL in 
Radiological Health Data. 


Glowegee Creek surface water for first and 
second quarters 1961 are shown in table 4. 
The Berkeley site of LRL is situated on the 


western slope of the hills to the east of the 
Berkeley campus of the University of Cali- 
fornia. Winds are generally westerly; annual 
rainfall is 23 inches, almost all of which falls 


at) 
between November Ist and May Ist. Technical 








facilities include a 6.3 
a 700 Mev cyclotron, a linear accelerator of 10 
Mev per nucleon, and various chemistry and 
physics laboratories. 


3ev proton accelerator, 


The Livermore site of LRL is located on a 
640 acre plot of flat ground, three miles east 
of the city of Livermore, California. Rainfall 
is approximately 12 inches per year; winds are 
normally westerly. Technical facilities include 
a small cyclotron, a 2-Megawatt swimming pool 
and physics and chemistry operations 
associated with a weapons development pro- 
yram. 


“Aan et a 
reac LOT, 


The radiation levels given in tables 5 and 8 
refer to areas accessible to the general public 


at t! boundaries of the Berkeley and Liver- 
more sites of the Lawrence Radiation Labora- 
tory. 
BLE 5 AVERAGE CONCENTRATIONS, 
FOURTH QUARTER 1960 

Berkeley sit Liv 

| 

a -¥y a | p-’¥ 
- | - | im —_ 
A A 17 | 2 ).046 0.11 
Wa ip t 2 | 4 18 <116 

| 2 | is 116 
S1C Prototype Reactor Facility 


Combustion Engineering, Inc. 
Windsor, Connecticut 


First and Second Quarters 1961 


Previous coverage in Radiological Health Data: 
Period Issue 


November 1960 
January 1961 
September 1961 


First quarter 1960 
Second quarter 1960 
Third and fourth quarters 1960 


The S1C Prototype is a land based nuclear 
submarine power plant facility. This facility 
is operated for the Atomic Energy Commission 
by the Naval Reactors Division of Combustion 
Engineering, Inc. at Windsor Connecticut. The 
Prototype contains a pressurized water reactor 
power plant which is used to conduct research 
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TaBLeE 6.—AVERAGE CONCENTRATIONS AT 


THE BERKELEY SITE 


First quarter 1961 Second quarter 1961 


Monitoring 
a > a 3 
Air, stacks (upc/mé 0.007 0.43 0.152 
Surface water (upc/liter): 
On-site streams ......-- 0.19 +.9 0.10 
Off-site streams <0.12 <2 0.10 7 





TABLE 7 AVERAGE CONCENTRATIONS AT 
THE LIVERMORE SITES 
First quarter 1961 Second quarter 1961 
Mo ring 
a B-- a 3-7 
Air (upc/m* 
Radiu 1.0 miles 0.04 9 0.011 ( 
Radius 2-5 miles 0.038 0.29 < il ) 
Water uyc/liter): 
In plant well sisi <18 <116 <18 <116 
Livermore public water <18 <116 18 <116 } 
Plant effluent_...--- <18 £116 18 £116 
= = } 
TABLE 8.—EXTERNAL NEUTRON-GAMMA DOSE : 
AT SITE PERIPHERY 
{Dose in millirems] ! 
Fourth quarte | First quarter Second quarter # 
Site 1960 1961 1961 
Berkeley ’ : 50 110 127 } 
Livermor <5 | <5 
; 
} 
} 
’ 
and development work and to train personne! 
in operation of naval reactor power plants. 
Reactor power operations at the S1C prototype 
facility began in December 1959. 
Essentially all of the radioactive wastes origi- 
nate from the activation of minute amounts of ? 
impurities and corrosion products in the cir- 
} 
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FIGURE 1—ENVIRONMENTAL MONITORING LOCATIONS, S1C PROTOTYPE SITE 


culating water used as a reactor coolant. Small 
quantities of gaseous waste result from the 
activation of minute amounts of dissolved gases 
in the coolant water. 
Ventilation air from the submarine hull and 
the supporting facility is continuously moni- 
tored at the exhaust stack. Liquid wastes are 
monitored before discharge to the Farmington 
River. Tables 9 and 10 give the average beta- 
gamma concentrations of airborne and liquid 
wastes before release to the environment. 


TasLe 9.—AIRBORNE BETA-GAMMA 
CONCENTRATIONS 


Average concentrations in uuc/més 


mpling location First quarter 1961 |Second quarter 1961 


Figure 2 shows the locations of six water 
sampling stations along the Farmington River 
and 17 fallout monitoring stations. Comparing 
the data for upstream and downstream samples 
in table 11, and for on-site and off-site fallout 
samples in table 12, no evidence is seen of radio- 
activity in the environment contributed by the 
S1C Facility. 

Refer to September 1961 issue of Radiologi- 
cal Health Data for a more detailed description 
of S1C Prototype Reactor Facility and its con- 
trol measures. 


TaBLe 10.—GROSS RADIOACTIVITY IN LIQUI 
WASTES DISCHARGED INTO TH 
FARMINGTON RIVER 


Type of measurement First quarter 1961 


otal for quarter 0.74 me 
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Reported Nuclear Detonation 


Data, Volume II, 
12. and Volume III, Numbers 1 


published dates of 


on the subsequent tests reported through Feb- 
Low yield range has been an- 
he Union of nounced as meaning about a nominal (20 kilo- 
ton yield); low-intermediate to mean between 


Republics and 
ninal and one megaton yield. 


detonations 
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